Amino acid substitution at the substrate-binding subsite alters the specificity of the Phanerochaete chrysosporium cellobiose dehydrogenase.
The active site of cellobiose dehydrogenase from Phanerochaete chrysosporium is composed of two subsites, a catalytic C subsite and a substrate-binding B subsite. Based on the crystal structure of the enzyme with a cellobiose analogue, residue Glu279 was selected for site-directed mutagenesis studies. Substitution of Glu279 to Ala, Asn, and Asp had no effect on the expression of the protein in Pichia pastoris but completely abolished its enzymatic activity. Substitution of Glu279 to Gln drastically altered the enzyme's substrate specificity. While the wild-type cellobiose dehydrogenase efficiently oxidizes cellobiose and lactose, the Glu279Gln mutant retained most of its activity with cellobiose but was completely inactive with lactose. We generated structural models of the active site interacting with cellobiose and lactose to provide an interpretation of these results.